ABSTRACT
Abouhashem S. et al: Management of Brown-Sequard Syndrome in Cervical Disc Diseases
There are several surgical options for cervical disc disease which include the anterior cervical discectomy with or without fusion, posterior lamino foraminotomy or posterior laminectomy.
PATIEnTS and METHodS
During our clinical practice in the last ten years we reported seven patients with Brown-Sequard syndrome due to cervical disc herniation. Three of them were female and four were male their age was ranged between 32 and 72 years with mean age 45.28±16.49 years (Table II) .
All patients presented with unilateral motor deficit involving the upper and lower limb. Detailed history revealed prolonged history of spinodegenerative disease in the form of chronic neck pain with or without brachialgia in 6 patients and the course started to be rapidly progressing over days in all of them and was preceeded by mild trauma (carrying heavy object on the head or slipped down stairs) in five patients.
Detailed clinical examination of the patient showed unilateral motor weakness with contra lateral sensory deficit but without loss of deep sensation.
MRI had been done for all patients who revealed cervical cord compression where single level disease was found in 4 patients and double level in one patient and multiple levels was found in two patients.
All patients had been treated surgically as one of them treated with anterior cervical discectomy and three patients treated by anterior cervical discectomy and fusion while three of them have been treated by posterior laminectomy with discectomy in two of them and without discectomy in the last one. The mean time of symptoms duration before intervention was 14 ±9.26 days.
Three-month postoperative follow-up showed complete recovery in 4 patients and incomplete recovery in two patients while there was no neurological improvement in only one case.
RESuLTS
Of our 7 patients, three were female and four were male and the mean age of our patients was 45.28±16.49 years, ranging between 32 and 72 years. History of spinodegenerative disease in the form of chronic neck pain with or without brachialgia was found in 6/7 patients (85.7%) while history of trauma was found in 5/7 patients (71.4%). The most commonly affected level was the C5-C6 disc.
Outcome after surgical treatment revealed complete recovery in 4/7 patients (57.1%) while there was incomplete recovery in 2 patients (28.6%) and no improvement in one patient (14.3%).
dISCuSSIon
Cervical disc herniation is a common neurosurgical problem that is encountered in routine neurosurgical practice. These patients may present with neck pain, cervical radiculopathy, myelopathy or radiculomyelopathy. Although the herniated disc usually produces symptoms in the ipsilateral side (28), there are rare reported cases with contralateral symptoms in the form of complete or incomplete Brown-Sequard syndrome (2, 14, 16, 20, 28) . This is a rare neurological entity due to spinal cord compression leading to loss of motor function, deep sensation and crude touch on one side of the body due to compression of the corticospinal tract, gracile and cuneate tract respectively. These findings are associatedwith a loss of pain and temperature sensation in the opposite side as a result of spinothalamic tract dysfunction (1,26).
Cervical disc herniation is a progressive disorder that typically presents with neck pain and ipsilateral radiculopathy due to compression or inflammatory process of the corresponding nerve root (28) . When the contralateral side is affected, cord compression should be considered (11, 23, 28) .
In our series we reported seven cases that presented with unilateral motor deficit and contralateral sensory deficit due to cervical disc herniation. This number could be considered very small regarding our workflow at a university hospital where 5 million people come and more than three thousand patients a year are treated. This rarity of BSS due to cervical disc herniation is similar to the reported data in the literature because according to our knowledge there is only 45 cases with BSS due to cervical disc disease in the English language literature (Table I) The mean age in our cases was 45.28±16.49 years and ranged between 32 and 72 years. This is also similar to the age of the reported cases in the literature, as the mean age is 47.59 ±11.66 years ranging between 25 and 73 years and this finding not far away from the study of Schoenfeld et al. (25) who reported that although the age of herniated cervical disc is less than 40 years but cervical degenerative disease is considered a natural aging process and usually affects people older than 40 years.
The male predominance of cervical radiculopathy due to all aetiology has been documented by Radhakrishnan et al. (17) . Kelley (9) suggested that the male to female ratio for cervical disc herniation is approximately 1:1. (9) while Marchiori and Henderson (16) found that women have higher rates of disability with increasing levels of spinal degenerative disease than men. Schoenfeld et al. (25) found that female sex was a significant risk factor for developing cervical radiculopathy while in the reported cases in the literature with BBS there are 34 males (75.6%) and 11 females (24.4%). In our study three were female (42.9%) and four were male (57.1%) out of the 7 patients and this difference can be explained by the lifestyle of Egyptian women as there is lack of sport and most of females in our community carry bags on their head.
Complete or typical picture of Brown-Sequard syndrome is a rare finding (13, 14) and all our cases presented with incomplete Brown-Sequard syndrome (5/7) as there was no loss of deep sensation in any of them. This can be explained by presence of anterior compression which leads to affection In our cases we reported history of neck pain with or without brachialgia due to cervical disc disease in 6/7 of our patients before the onset of motor weakness that had been precipitated by mild unexpected or unnoticed trauma. This was also present in 21 out of 39 reported cases (20).
In our cases the C5-6 level has been involved in 6/7 in three patients it was the only pathology while it was associated with other levels in the other three cases but the C4-5 level involved in 3 cases and was the only pathology in one of them while C6-7 was involved in three cases but not the only pathology in any case and this finding is correlated with the incidence of cervical disc disease in the literature as the most common involved level is C5-C6 and this also have been found in the reported cases with BSS as there were 25 cases out of 45 cases but it was the only pathology in 21 cases (3,14,20,27,28,29).
of the anteriorly located tracts such as the spinothalamic tract and corticospinal tract while sparing the posteriorly located gracile and cuneate tracts that carry the deep sensation and crude touch. The degree of motor deficit or sensory changes are not the same between the upper and lower limb and this finding is similar to most of the cases in the literature as typical BBS is seldom reported (16, 20) .
A single traumatic event rarely leads to cervical disc herniation (28) but there was history of mild trauma in most of our cases (5/7) in the form of carrying a heavy object on the head or wrong position and sleeping in a moving car. These were also was found in some of the reported cases in the Kobayashi et al. (11) report.
Intradural disc herniation is a very rare pathology and represents 0.3% of all disc herniations (2). In our cases, MRI findings showed intradural disc in only one case (14.7%), which was single level and treated by posterior laminectomy and transdural discectomy. Another patient had extradural disc herniation. In the reported cases in the literature there In our study no significant differences between the number of the diseased disc and clinical picture was present. There were 4 cases with a single level while one case was double level and 2 cases more than two levels.
In our series all patients showed a rapid progressive course of weakness with contralateral sensory loss over less than one week but the time of intervention was variable depending on the time of diagnosis with a mean time of intervention of 14 ±9.26 days.
Our cases have been managed by different approaches according to usual development of technique. The early cases were managed by laminectomy with or without discectomy while we used anterior discectomy in later cases and then anterior discectomy and fusion with or without cage
The outcome in our cases showed complete recovery in 4 cases (57.1%) and incomplete recovery in two cases (28.6%). One patient (14.3%) showed no improvement even after physiotherapy and this finding is quite similar to the outcome in the reported cases in the literature as complete recovery was found in 25 cases (55.6%) and incomplete recovery in 16 cases (35.6%) while only one 4 cases (8.9%) showed no significant changes in the neurological condition but there is no significant finding or correlation could be detected between the outcome and duration of symptoms or number of diseased discs
ConCLuSIon
Brown-Sequard syndrome is a rare presentation of cervical disc herniation but it should be considered in our differential 
